Hybrid transport system employing half-split-band and remote light injection techniques is proposed and demonstrated. Over an 80-km SMF transmission, good performances of CNR, CSO, CTB and BER were obtained for CATV and 16-QAM OFDM band.
INTRODUCTION
Fiber optical CATV transport systems are deployed widely to provide broad bandwidth to subscribers. Comparing with analog wireless TV systems, it can accommodate more channels to satisfy subscriber's requirements [1, 2] . However, the channel numbers of fiber optical CATV systems have reached limitations. In order to increase more channels, quadrature amplitude modulation (QAM) orthogonal frequency-division multiplexing (OFDM) modulation technique is required to involve in systems. Hybrid CATV/QAM OFDM transport systems including analog and digital signals are attractive for access networks, since it can deliver not only analog CATV signals but also multiple numbers of digital ones. As a result, the channel numbers of fiber optical CATV systems can be increased significantly. Hybrid CATV/QAM OFDM architecture is, therefore, considered as a promising candidate to transmit both analog and digital signals simultaneously. The feasibility of simultaneously transmitting both analog with 6-MHz bandwidth and digital signals at specific data rate in a hybrid transport system was demonstrated previously [3, 4] . Nevertheless, system's performances can be further improved by employing half-split-band and remote light injection techniques [5, 6] . 
3.EXPERIMENTAL RESULTS AND DISCUSSIONS
One key feature of injection locking is that the injected laser is forced to oscillate at the injection frequency instead of the original free-running frequency. Therefore, the frequency component at the injection frequency becomes dominant. The injection locking behavior happens when an injection laser ( 1 ' and 2 ') is slightly detuned to frequency lower than that of the injected laser ( 1 and 2 ); i.e., negative frequency detuning is employed to achieve an injection locking [7] . As 1 ( 2 ) is injection-locked, its optical spectrum shifts a slightly longer wavelength to 1 ' ( 2 '). When injection-locked LDs with negative frequency detuning, the main modes are amplified, while the side modes are suppressed [8, 9] .
Figure 2(a) shows the measured CNR values under NTSC channel number (CH2-74) for free-running and with 8-dBm remote light injection, respectively. It indicates that the CNR values are increased significantly as 8 dBm optical power is remotely injected. With 8-dBm remote light injection, for simulated CATV signals transmission (CH2-40), the CNR value of >50 dB for systems satisfies the fiber optical CATV requirement. Also with 8-dBm remote light injection, for simulated 16-QAM OFDM signals transmission (CH41-74), the CNR value of >40 dB for systems meets the BER <10 -9 demand. The worst CNR value is >40 dB, it meets the required 30 dB for the 16-QAM OFDM signals with BER <10 -9 . Moreover, the measured CNR values for simulated CATV signals are 10 dB higher than those for 16-QAM OFDM signals, since each of the simulated 16-QAM OFDM
EXPERIMENTAL SETUP
The experimental configuration of our proposed repeaterless hybrid CATV/16-QAM OFDM transport systems employing half-split-band and remote light injection techniques is shown in Figure 1 . A total of 121 carriers, from a multiple signal generator (Matrix SX-16) and a 16-QAM OFDM modulator, were used to simulate analog CATV channels (CH2-40) and 16-QAM digital TV ones (CH41-74 and 48 carriers from 16-QAM OFDM modulator). signals has their levels adjusted so they carry 10 dB below the simulated CATV ones.
As to the CSO/CTB performances, the CSO and CTB values of systems are shown in Figure 2 (b) and (c), respectively. In the free-running case, the CSO/CTB values are limited around 62 and 61 dB, respectively. However, these two values are significantly improved to 68 and 66 dB, for our proposed architecture. The improvements are due to the use of the half-split-band and remote light injection techniques. The use of remote light injection technique increases laser resonance frequency leading to an improvement of CSO and CTB performances. The measured BER curves as a function of the received optical power level for free-running and with 8 dBm remote injection are presented in Figure 3 . For free-running and at a BER of 10 -9 , the received optical power level is -15.4 dBm. Nevertheless, this value is reduced to -20.2 dBm as the remote light injection source is injected. Comparing to the free-running case, 4.8 dB improvement of the received optical power level is achieved. 
